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® http://ihower.tw

® |nstructor at ALPHA Camp

® http://alphacamp.tw f ' ’

| | b
® Git user since 2008 ALPHAcamp
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Part|. Git BN E5% 3



an{A A Git FT

A git commit 5%




A Graph - XIE##

k @KentBeck

finally figuring out that git commands are
strangely named graph manipulation
commands--creating/deleting nodes,
moving pointers around

TweetDeck Unfavorite Retweet Reply



working area




glt add .

T B3 AN 58 ) 7 60 3 B B AEE 2K )




git commit

( HE commit 58k » 1516 B S5 %)

TR PIBUIER A BB V2 7K » 5B E



glt commit (cont.)

A commit V2EiEL ¢ ¥5[0)parent commitEiEh)




Git is objects database

Blo b
objec
Commit /
object
\ Blob
object




A TF A B emo

® eccho hello > hello.txt

® git init

® gitadd.
® tree .git
® 777t .git/objects/ce/013625030ba8dba906f756967f9e9ca394464a
e i55E hello AEHY SHAI
e printf "blob 6\x00hello\n" | shasum
® echo "hello” | git hash-object --stdin

® git cat-file -p ce0l36



m ce0l36

hello

blob object FE & & 5 A
.git/objects/ce/013625030ba8dba906f756967f9e¢9ca394464a



Blob object

® Git ;£ Content-addressable filesystem

® Blob )& metadata ' ¥ B1E XS

® Blob object Hf#F1E % » ERIBAR
SHAI

* AR 71‘*[3’]4%37% IR SHAI JEE A
KE—HER  TEREEH




7 B 5 oo

® git write-tree
(TR¥Z staging area 24 Tree object)

® git cat-file -p aaa96c¢



aaa96c¢ m ce0l36

100644 blob ce0136  hello.txt > hello

Tree object I ET IR EER 278
.git/objects/aa/a96ced2d9al c8e72c56b253a0e2fe78393feb/

Hrh 100644 RIEREEN » ke EEBESR
100755 FR/RATHITHE » 120000 FR7~ symbolic link



{777 H % (cont.)

o B EZ B 18R+ B &
® touch hola.txt & mkdir lib & touch lib/bonjour.txt

® git add.

® git write-tree

o sit cat-file -p 16el9f (EiZZE1E tree)
e git cat-file -p e69de2 (ERZEH IRV lib tree)




| 6e | 9f

040000 tree 12277
100644 blob ce0l36
100644 blob e69de?2

ib

100644 blob e69de2 bonjour.txt

\

\

m ce0136

hello.txt
hola.txt N

>

hello

m e69de2




ITree object

e Git [ Tree object & Blob object ZH#HAE 2K -

NS

hE%ﬁ%ﬂ FRAETE

® Blob object /)%

® Tree object 1&

SHAI

1 3% A] LA Tree object F
® Tree object HITE & » —HERIBABTEL

BAEZERZBME SR

=

=23

N /2



iJ{EL: x Commit (demo)

git commit-tree |6el9f -m “First commit”
git cat-file -p 107aff

cat .git/HEAD

cat .git/refs/heads/master

git update-ref refs/heads/master |07aff

git rev-parse HEAD



HEAD o
l Commit object

€10 root tree SHAI

master

| 6e|9f

tree | 6el 9f .

author ihower 1375381139 +0800 040000 tree 122f77 lib

committer ihower 1375381139 +0800 100644 blob ce0136 hello.txt
100644 blob e69de2 hola.txt

First commit




E)ﬂiﬂq{é&/ A Commit (demo)

Ly

® {ZX hola.txt TE2€ * JIA hola FE
® git commit -am “Second commit”

® git cat-file -p 309be07



Commit object
&[0 parent commit SHA

@309%07

tree fd44ed

fd44ed

parent |07aff
author ihower 1375381779 +0800
committer ihower 1375381779 +0800

Second commit

| 07aff
v

040000 tree 122f77 lib
100644 blob ce0l36 hello.txt
100644 blob 5¢cIbl4 hola.txt

| 17a5

tree | 17a5b
author ihower 1375381139 +0800
committer ihower|375381139 +0800

First commit

040000 tree 122f77 lib
100644 blob ce0136 hello.txt
100644 blob e69de?2 hola.txt




Commit object

® %T%% root tree SHA
® 40 %% parent commit SHAI
o ZLER{EZE ~ BFE M commit message E&fl

® Commit object 18 & @ —HZIRBERAR
SHAI




F A& E4 blob object
= A file mode, blob SHAL, file name %! staging area
RIZ

FA root tree SHAI| # parent commit SHAI EZ
commit object

> staging area EE Tree object

\

FH commit SHA| E¥T master &%




il oy

N{AI AN A git add F1 git commit
5<1E 1T commit F{E?

echo "hola" | git hash-object -w --stdin
gitadd [ update-index --add --cacheinfo \

100644 5¢c1b14949828006ed7523e8858957f86a2f/e2eb hola.txt

git write-tree
eyl git commit-tree 27b9d5 -m "Second commit” -p 30b060
git update-ref refs/heads/master 97b806c9e556 1a08e0df1f1a60857baad3alf02e

https://gist.github.com/ihower/6132576



https://gist.github.com/ihower/6132576

~ lag object

(Tag S22 WIFE : annotated tag I & E 4 object)

® git tag -a release

® git rev-parse release

® git cat-file -p 245013



245013

object 309be0
type commit

tag release
tagger ihower 1375383070 +0800

Release!




+2A
INEE

Git HU7& Objects

® Blob
® Jree
® Commit

® Jag



References 22 H&

o ESai—(EfEZR428F— 18 SHAI & HE

® Tag reference
® Branch reference

® HEAD reference ¢s

\

7/

o] B BIAT#ERY branch)



Tag reference

® git tag tmp
® cat .git/refs/tags/tmp

o 7[‘{% object EFlZE ’ reference AR R
A Commit object SHAI

refs/tags/tmp

309be0 < @ 309be0




Branch £1 HEAD
reference

‘_

IR commit T =
HEAD 150 H gl £ M—1E branch
cat .git/HEAD

% &) reference

cat .git/refs/heads/master



HEAD

ref: refs/heads/
master

refs/heads/master

309be0

> @ 309be0



U TE Branch L EAEHT

HEAD

ref: refs/heads/
develop

_—

Commit...

refs/heads/master

309be0

|
&

55cbcb

309be0



Branch reference Fi = H )]
o FEEHRTHY commit

HEAD refs/heads/master

ref: refs/heads/

— 55¢cbcb
master

g @ 55cbcb

|

@ 309be0



5% Branch develop

HEAD

ref: refs/heads/
master

E— 55cbcb

git branch develop

refs/heads/master

refs/heads/develop

55cbcb

> @ 55cbcb



1J#2 Branch | 2XHEAD

git checkout develop

refs/heads/master

55cbcb > @ 55cbeb

HEAD refs/heads/develop

ref: refs/heads/
develop - > 55cbcb




415 Branch

git merge develop

refs/heads/master refs/heads/develop
dal03e 40b603

caa307 *@ @ < caa307

N\

®
—




tree 5f398a5

parent 40b603 s EII‘] mel"ge
parent dal03e
author ihower 1375381779 +0800 commit ED n\\IE

committer ihower 1375381779 +0800 | 75 Al 1 £

parents

Merge branch ‘develop’ into master

refs/heads/master / \ refs/heads/develop

al03e 40b603
caa307 @ @ caa307

N\

o




—iE S5 fast-forward

¥ develop & 1 master
P&
(git merge develop)

refs/heads/develop

@ < caa307
refs/heads/master l
caa307 > @

|
&



%E/\TF 155 fast-forward

N/ H-
REELE merge fiZ ) RERFSZE
refs/heads/master refs/heads/develop
caa307 caa307

@
&



Git 211A] Merge

commits/?

o GitiET [ —1E Three-way merge HIEN1E

® three-way merge % | 25 M fElT=
%2, 0 _E R R A EIH S - ik

TM/\/\H)A%JLE— conflict FY[EINR ©

o two-way merge HI X AMETERETEH
(svnTEEX B]) two-way merge)




Iwo-way merge

\/

Confli
~FI R

ict!

mEAL

I




Three-way merge:
Fek it AB HEIRIHSE

1
—
1T ]:I>
!
T
1 L







additive

e [E Unix filesystem 7'—77"611,)\5’] e, BT

® Git filesystem EY

SE

® Blob object /25 metadata

/J L

X

iz

BEMN » =



Reference is cheap

® 35

1% branch R & refs ]

31

BIER S B BaIE o

d

o NMRAELVCS BN X EF1ES

E/\\

FEERREEER

——

2l commit

H—1pRIE



Integrity

o SHA| EANZ B checksum

o NREXZANRTEHEE  FMEEIHIESHAIR
@ o ANLR tree HEAILNIE 22 » LR EEIR o

e HEAD 5[0y SHAI » B2 {@ repository
HY checksum

o BEAMRRAGIEET | WY —EM
5 & 18515 AR FRANLS




"I will, in fact, claim that the difference between a bad
programmer and a good one is whether he considers
his code or his data structures more important. Bad
programmers worry about the code. Good
programmers worry about data structures and their
relationships.”

- Linus Torvalds
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5K N ERAAE

Alml

developer

2R a0 A TR Push Fl| 3,

shared
repository

developer

IHY Repository

52



EE EE/\I1/|E/JIL$E

i & —f% Open Source 5 LEB ABHEPR A LA Push

s

Zl| Repository * E. 1S 'ﬁ?g«rz—h : request pull FE K& -
20 GitHub 2 #HY Fork F0 Pull Request TI&E

developer developer developer
repository repository repository

pull /

53

official

repository




N

N, _

NS

2

developer

lieutenant
repository

Im

official
repository

lieutenant
repository

EERT =) I1ll5/JlL5FE

.l_J Open Source B2 » {540 Linux Kernel

developer

54



2. B W A EE Branches 43 32 ?



Case Study

Github flow
Rails

CMake
Homebrew

Gitflow



" master &

Github flow

& stable/production B] & Y hR 4~

- 1B FH 22 1L master branch 93X 1 feature

branch

- 3% pull request FHIRZET]

A RIER

\\_/—-\ N\

1|
™
>

5 > code review

- |RIEEH

o] master KRB AT

http://ihower.tw/blog/archives/7798



https://guides.github.com/introduction/flow/index.html

®
©
&
B
Il

os i YL
& guides.github.com & | ] E

Video Guides Support GitHub.com N

F  Understanding the GitHub Flow

® 5 minute read

GitHub Flow is a lightweight, branch-based workflow that supports teams and projects where deployments are
made regularly. This guide explains how and why GitHub Flow works.



https://guides.github.com/introduction/flow/index.html

pros and cons

N
SBxRE D

D

DE

3

/528 release branch @ 5R

~ production

® Web app Ul

EH
AN

R & desktop/mobile &

R |
o AW Github B Pull Request 7T E

RS

J L

— 3 master Fl

RA 5 revert » U]
N GG T



Ruby on Rails

- Rails BRJRYRRZ/Z 4.1

- master &I 0 FHET IR EZRZAK 4.2

+ feature branches T1X 5T 18 & & master

- maintenance branches > [ cherry-pick & backporting
- 2-3-stable 2 S 1L 4EE
- 3-2-stable security fixes

- 4-0-stable bugs fixes
- 4-1-stable bugs fixes



| NON
RAILS
®) Stage

BRANCHES
¥ 2-3-stable
P 3-2-stable
P 4-1-stable

REMOTES
> & origin

TAGS
SUBMODULES

OTHER

v

[ rails (branch: master)

+P+9 SYREIEEEN = K
D Local "master" Q A
Subject Author Date
Q master origin/master Merge pull request #17408 from bf4/fix_rbx_test Yves Senn Octob{
O Fix rbx generated Gemfile regex Benjamin Fleischer Octobe
O._ Merge pull request #17310 from pabloh/optimize_strftime Andrew White Octobe
”, Optimize TimeWithZoneTest#strftime Pablo Herrero Octobe
O~ Merge pull request #16229 from byroot/stop-swallowing-url-generation-errors Andrew White Octobe
UrlGenerationError are not catched as 404 anymore Jean Boussier Octobe
O--._| Merge pull request #17405 from DanOlson/rewhere Sean Griffin Octobe
Allow Relation#rewhere to work with infinite range values Dan Olson Octobg
oL erge pull request #17374 from maurogeorge/scope-exception Yves Senn Octobe
?) Raises ArgumentError when try to define a scope without a callable Mauro George Octobe
O<l Merge pull request #14143 from derekprior/dp-compound-index-ordering Yves Senn Octobe
Use type column first in multi-column indexes Derek Prior Octobe
O<.l_| Merge pull request #17362 from bronzle/fix_debug_exceptions_app Rafael Mendonga F... Octobe
Show the user’s application in the source window and select the correct trace list, closes #17312 Byron Bischoff Octobe
3 Add back --skip-turbolinks and remove --skip-gems Rafael Mendonga F... Octobe
1| | Merge pull request #17330 from DanOlson/rewhere Matthew Draper Octobe
Fix Relation.rewhere to work with Range values Dan Olson Octobe
O Merge pull request #17397 from prathamesh-sonpatki/fix-type-boolean-error-msg-ci-skip Rafael Mendonga F... Octobe
JO Fix typo in error message when non-boolean value is assigned to boolean column Prathamesh Sonpatki Octobe
O--LL 1 | | Merge branch 'rishijain-update_docs_1' Zachary Scott Octobe
J J ] ::O Making the actionmailer docs more explicit to understand [ci skip] Rishi Jain Octobe
777 ( Prefix internal method with _ Rafael Mendonga F... Octobe
Add CHANGELOG entry for #17064 Rafael Mendonga F... Octobe
Use new hash syntax Rafael Mendonga F... Octobe
:scissors: Rafael Mendonga F... Octobe
-__uMerge pull request #17064 from frenkel/fix_select_tag_include_blank Rafael Mendonga F... Octobe
o SHA: 6c3bc9697641ba29959cal191c45e2d4a39a23d34
Su bject: Merge pull request #17408 from.bf4/ﬁx_rbx_test Refs: (gD
Author: Yves Senn <yves.senn@gmail.com> ) ofgnimaster)
Date: E Tue Oct 28 2014 16:29:28 GMT+0800 (CST) Parent: 00de820f0a072c2139cd7cd8b73a534b75261f8b
Parent: a7fd386b63752df861398ec74ae2ad945ec33741
Merge pull request #17408 from bf4/fix_rbx_test
Fix rbx generated Gemfile regex
&6 &6 6 O 56324 commits loaded ¢ Console @




® OO (< Q :u) & GitHub, Inc. ¢

(=]

GitH“b This repository  Search Explore Features Enterprise Blog

rails / rails

Issues Pull requests Labels Milestones is:pr is:open

{1 432 0pen v 10,731 Closed Author ~ Labels ~ Milestones ~

) Fix stale nested transaction records ~
#17422 opened 5 hours ago by jaredjenkins

1 Fix guides snippet for registering a custom asset pipeline processor .~ [do¢s|
#17420 opened 9 hours ago by pwnall

i) Add (failing) test for “:some_method.to_proc'-type callback filter x
#17413 opened 22 hours ago by janraasch

1 document change_column and change_column_default for abstract_mysql_adapter [ci skip] ~ [d6es]
#17411 opened a day ago by mcfiredrill

i1 Avoid TZInfo::AmbiguousTime exceptions on non-DST to non-DST transitions.
#17409 opened a day ago by philr

i) Specify in doc that “to_prepare’ call back are run once in production
#17403 opened 2 days ago by bobbus

i) Show correct routes prefix with namespace
#17389 opened 4 days ago by takady

1 ActionMailer https on URL with force_ssl = true
#17388 opened 4 days ago by akampjes

% Star 23641 Y Fork 9,039

New pull request
<>

Assignee ¥ Sort v O]
n|
I~
.2
faha
.7
.3
L]




pros and cons

o FH I _FFiRE Github flow f1_E maintenance

branches ZEzE
o JE=E %M Open Source EEFE,

o R 7R (Tag)¥]

EMRBERET

£ master _I -

1 beta HYRR 7

:w

)L;;E:.’[TTXE Al -WE;%‘

SR T0

518 preview
L
[



master

o LA

o« T

CMake

http://public.kitware.com/Wiki/Git/Workflow/Topic

AR AR > feature branches {EiE B X &
feature branch ST 18 @ 5% next
next B S RRZ » SERUAY feature branch & HEIE @ E /T HIE

® 7t next JA|%FEY feature branch @ A &1 master

/N

3% master &1

e

nightly -

il

K 1:00 UTC E

i next @ JH D Z 128 code conflicts

1F next & & master

uml

11 next branch XX H 2R FE E

uml

ip:l




| NON |
CMAKE
#) Stage

BRANCHES
¥ master

REMOTES
» & origin

TAGS
SUBMODULES

OTHER

&% v

[ CMake (branch: master)

P+ SRR = B

D ‘ocal "master" Q |
Subject Author Date
(v ] origin/next Merge branch 'master' into next Brad King Octob
‘Merge topic 'CTestCustom-suppress-sphinx-icon-warning' into next Brad King Octob
O CTestCustom: Suppress sphinx warning about missing favicon Brad King Octob
( | Merge topic 'cpack-rpm-pre-post-install’ into next Brad King Octob
)? CPackRPM: Support PREUN and POSTUN requirements Evgeny Kalishenko Octob
'O CPackRPM: Support pre(post) install scripts Evgeny Kalishenko Octob
()\L Merge topic 'osx-gnu-fortran-deployment' into next Brad King Octob
| OS X: Detect deployment target flags from GNU Fortran compilers Brad King Octob
Merge topic 'wince-tests' into next Brad King Octob
Tests: Run Tutorial steps 1-4 as tests for Windows CE Pascal Bach Octob
Merge branch 'master' into next Brad King Octob
Merge branch 'master' into next Brad King Octob
LEnas BIETES S Merge topic 'autorcc-depends' Brad King
erge branch 'release’ Brad King Octobg
Merge topic 'FPHSA-deref' Brad King Octobg
O ~ Merge topic 'revert-definition-map-lookup' Brad King Octobg
@) CMake Nightly Date Stamp Kitware Robot Octob
QLI | | origin/nightly Merge topic 'find-boost-no-reroot' into next Chuck Atkins Octob
FindBoost: fix find_library call when using "re-rooting" Guillaume Papin Octob
O~_____-_‘Merge topic 'refactor-search-path-construction' into next Brad King Octobe
Revert topic 'refactor-search-path-construction’ Brad King Octobg
O Merge topic 'FPHSA-deref' into next Rolf Eike Beer Octobe
@) FPHSA: remove unneeded variable dereferencing Rolf Eike Beer Octobg
O+l | Merge topic 'autorcc-depends' into next Stephen Kelly Octobe
QtAutogen: Regenerate qgrc files if their input changes (#15074) Stephen Kelly Octobg
4(8 4 Merge topic 'revert-definition-map-lookup' into next Brad King Octobg
Subject: Merge topic ‘autorcc-depends SHA: a2456157223255f0e2a71f2ddd510510e42b9e4
Author: BEOM Brad King <brad.king@kitware.com> S —
Date: JAafq Mon Oct 27 2014 23:29:17 GMT +0800 (C5T) Parent: 0f068c177c3834aacc1b27e32¢318b53adad06f9
Committer: \\Y(( CMake Topic Stage <kwrobot@kitware.com> Parent: 6e1c359fe9bee71c421a671108176d47fb415d93
Date: Mon Oct 27 2014 23:29:17 GMT+0800 (CST) ’
Merge topic 'autorcc-depends'
6e1c359f QtAutogen: Regenerate qrc files if their input changes (#15074)
a2995318 QtAutogen: Expand rccfiles into a vector early in the autogen process.
&S 6 6 O 26006 commits loaded ¢ Console @




pros and cons

{E Bl feature branch BYARBEIR H L2

E=IEZIT binary release N IS EE#1E

T~ B G EFE YR H 38 2 (feature branch -
> next -> master -> release branch) o 2R#ifE

R BEERE B 2 ZHY AR -

BEARBEHERANTE  R% merge
commits IEE 1F ) commits JEFEE—FE

FJ

Revert a merge commit HE N IFiT




Homebrew

® 1’H master branch * 25 merge commit

® A feature branch —%& rebase
squashed 2iE F g%




[ NON ) 1 local (branch: master)

LOCAL +F 49 SRR = K
®) Stage

M Local  "master"

BRANCHES Subject
v master origin/master  libuv 1.0.0-rc2 (devel)
REMOTES Dynamically link perl lib to system version.
u mkvtoolnix: update 7.3.0 bottle.
> & origin mkvtoolnix 7.3.0
TAGS zeromq: update 4.0.5_1 bottle.
czmgq: add 2.2.0_1 bottle.

SUBMODULES

fontforge: update 20141014 bottle.
OTHER fontforge: general fixes.
google-appengine 1.9.14
appengine-java-sdk 1.9.14
go-appengine-sdk (amd64) 1.9.14
go-appengine-sdk (386) 1.9.14
libgpg-error: update 1.17 bottle.
libgpg-error 1.17

scala: link docs correctly for IDEA.
terraform: update 0.3.1 bottle.
terraform 0.3.1

pidgin: update 2.10.10 bottle.
Pidgin 2.10.10

autojump: fix HEAD

cppcheck: update 1.67 bottle.
cppcheck 1.67

syncthing: update 0.10.3 bottle.
syncthing 0.10.3

tor: update 0.2.5.10 bottle.

tor: 0.2.5.10 stable/strip devel

_Q )
Author Date
take_cheeze Octob
blogabe Octobe
BrewTestBot Octobe
David Christenson Octobe
BrewTestBot Octobe
BrewTestBot Octobe
BrewTestBot Octobe
Dominyk Tiller Octobe
Brett Koonce Octobe
Brett Koonce Octob
Brett Koonce Octobe
Brett Koonce Octobg
BrewTestBot Octobe
chdiza Octob
Martin Burger Octobe
BrewTestBot Octobe
John Eckhart Octobe
BrewTestBot Octobe
Arlo Breault Octobg
Dominyk Tiller Octob
BrewTestBot Octob
Filip Gospodinov Octob
BrewTestBot Octob
Martin Schurig Octob
BrewTestBot Octob
Arlo Breault Octob

Subject: libuv 1.0.0-rc2 (devel)
Author: ? take_cheeze <takechil01010@gmail.com>

Date: Sat Oct 25 2014 16:48:50 GMT+0800 (CST)
Committer: BE~M Misty De Meo <mistydemeo@gmail.com>
Date: ’ Sun Oct 26 2014 04:06:30 GMT+0800 (CST)

libuv 1.0.0-rc2 (devel)

Closes #33575.

~- ' o DR ~ e LR ' ~ *a

SHA: 35d3af4ff562d6130a29e954a9dfb62ef56289be

Refs: ‘master ‘origin/master |
Parent: f7b4c9e@e7ab8f0@bde765a47f24d11aalla3dd38

38161 commits loaded

¢  Console

Q



® Homebrew I~ 23 Git & VCS ’ ;
delivery BB 14 H

pros and cons

o FFPZ1EE 4K Readable 5

R E

® 28 release branch » -

’dlf

RA

* S

LI VA
]

RIS

S %) revert ™ re-apply X bisect

SR

BIBY branch commits fl &



Git flow

http://nvie.com/posts/a-successful-git-branching-model/

feature release
branches develop branches hotfixes master

Tag
0.1

Tag
0.2




P £ F 5 X2

* master: f=EHJ production iR

+ develop: 25 hix Z

N\ !

7798
1Rt

master 9> H






=R EMES ()

 Feature branches

- BESTIIBEEL 2 bugs

- {i£ develop 43> Hi 2Kk

- SEAX1& merge [O] develop

- MR FAZERFERR - BlE EHE % develop FEFHY
%ET(%HQTFH merge * ¥R rebase) ’ -/ngiﬂa’fé/\'f; AN B

*E o

73



feature
develop
branches

1



feature

develop develop
branches
feature { feature
git merge —-no-ff git merge

(plain)



—EXEMESS(2)

» Release branches
- 2222 release HYARZN » HAZ bugs
- {i£ develop 7> Hi 2Kk

- 5T 1& merge [A] master F0 develop




=—REEMES3(3)

- Hotfix branches

- ZE K release fRAFLAZEE B master &

- =1L master DX H K

- 5L 1€ merge [B] master F1 develop







feature release
branches develop branches

——

hotfixes

/

Time

Major
feature for
next release

Feature
for future
release

Incorporate

bugfixin

From this point on,
“next release”
means the release

after 1.0

Severe bug

production:

oo,
fixed for

hotfix 0.2

Start of
release
branch for

Only
bugfixes!

may be
continuously
) merged back
into develop

T~

G T~

\6 : ‘Tag

master

0.2

V4



pros and cons

%—1E
Rm

T

LB~ AR Gie AT TR

= Y s
HZE Ht feature, release, hotfix =

branches @ B/ REEL

[==]

~J I

HERE
2

NES

<

&F-

=
=Y
AN

s ISy s

o NE S /NBEZE DL Open Source

£ 1 (Continuous Deployment)



Discussions

Rebase before merge
Feature branch issue
Code review policy

Release branch



|. Rebase before merge

® 1* merge BJ @ A rebase 1

commits?

o FHinac NHMIFETA » BLEM




rebase + merge HIE =S E
(R FFZE T feature branch & f[Bl £ &+ develop)

* JRIE

- feature branch 1R&L * ANEF merge Bl T EF[E &
- feature branch B typo * commit 5l 2K

- feature branch 5L commits 185 = x5
1R
- 5t 1£ feature branch fi{ git rebase develop -i

- (REBEEEZME) git rebase 7372 B -i

- £1£ develop branch i git merge feature --no-ff
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ke $Zr‘§‘4 ’ IXHY merge
commit FLR TR — B EE 5T X

Subject
O [ develon [crg VHE -«Zﬂ| ongin/develop
Mesgeavanempeature [ T1E2 [ C1 & D into develop

“ H [L ! !-.{lul‘:c

0 M_é_rg':. R ch, ‘eature-'_ into develop
O_l gl -
O
O R )
O S e L e S )

Merge branch 'feature ANEGNENEGEGEGEGEGEGEGEGED 0 develop
I e s =
L]

O G
s .

O e A R

T S T e N e e S R )




Demo (before merge)
ey (23] EE=]

D Local "master"
Subject
feature/iorum |( onginfieaturafiorum JAdd forum seed
Change locale to zh_tw
Taipei timezone
A useless method for spike
Add forum views
Add forum documentation to README
Fix typo
Add forum controller
Add forum model
master ) origin/HEAD (onigin/master JUpdate README for chatroom
Merge branch ‘feature/chatroom’
Add rooms controller
Add room model
Add validation for user's name
Update README for user
Install devise
Add user scaffold
Install rspec
Change database to mysql
Update README
Init a Rails project to git demo 85
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Demo (normal merge)
ERENEEIN - B

D  Local "master"

Subject
master |Merge branch ‘feature/forum’
feature/forum |( onginfieaturelforum |Add forum seed
I Change locale to zh_tw
Taipei timezone
A useless method for spike
Add forum views
Add forum documentation to README
Fix typo
Add forum controller
Add forum model
x (onigin/HEAD | enigin/master JUpdate README for chatroom
Merge branch ‘feature/chatroom’
Add rooms controller
Add room model

Add validation for user's name

Update README for user

Install devise

Add user scaffold
Install rspec
Change database to mysql
Update README
Init a Rails project to git demo
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Demo (rebase + merge)
(o) (x8]) (=)0 (2]) B

m Local "master"
~ Subject
Z] master | ongn/master ]Merge branch ‘feature/forum’
Add forum seed
Change locale to zh_tw
Change timezone to Taipei
Add edit.html.erb
Add show view
Add index view
Add forum controller
Add forum model
Add forum documentation to README
Update README for chatroom
Merge branch ‘feature/chatroom’
Add rooms controller
Add room model
Add validation for user's name
Update README for user
Install devise
Add user scaffold
Install rspec
Change database to mysql
Update README
Init a Rails project to git demo




FTREIA (1)

- AZHZ N --no-ff 7 & B merge commit °© IR
=B fast-forward o

: rebase Z 12 HY feature branch FLAEF push
0z T

- MNERFiRumHY feature branch » 5 HARIE
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A REEIE (2)

Tﬁ? 'K rebase
ﬁiﬁ: g
- _Iu IR BL R
Y branch 1127

M L o

S P55 rebase — )X » SA1EFH1

B2k » FHAE4S rebase HC E

89

5T » NIAFRBY conflict




Rebase demo screencast
- http://iIhowertw/blog/archives/6 /04
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2. Feature branch issue

» 1R#5 Feature B User Story 2REE 17 Branch k2
% > HE| Branch BT i A &8 &

- I:IJFM _\_$/\ won AE

S

&= releasable

- TREE L F FP Y S B IE RX & A M A F RS C

- TR UNER B EHT ¢ Feature Branch AR E E S HE
D

- Feature Branch EHRE ATk &F » 24K 5| AHim—1
#54A B (Iteration)

- NE B BFFI X% Feature Branch (% 3 )

- HEE

Tec

h Lead 2R B B EFFHISH

]

B



Feature Branch (cont.)

- ¥f Open Source Project 2RERIEE B REK
- Small core team AJ A FEEAREFE S patch

- Release date NEE

(84K branch &A@ %) © 2

A A8 = patch

- B REIRE B KGR » 7] BE &5 AL Anti-pattern
(RXHEERIFALEE

- codebase EE R iF1R2H1

- KRR ABfe e & HA BB A7 3

commit FZ2XF|F 55

- Delivery team NgE

A

Er ) code @ I H &K=

REFIZER IMEEER merge
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2 /& Develop on Mainline ?

from Continuous Delivery ch.|4

_ L}Lﬂp_
- IR A
branch ©

- Continuous Integratlon B I - PRIV AR 2

1 Mainline branch {E&F 25 B

A ABRIAR & f#

y=T=lk 7

Bk spike E5&

integrated HY7ARE

- S

RE
- TREN

releasable £ E

SRR

1 branch @ {5]40 release

1 BE

= ':'J

B2 ZF|5HTHY code

- ¥ 50 B 25 12 B merge hell F1 integration hell HY f&]

TR - S FTERAER

'ﬂl %15 o



£ 8 —Branch &
T BN

* Feature Toggle

http://martinfowler.com/bliki/FeatureToggle.html

* Branch By Abstraction

http://continuousdelivery.com/201 |/05/make-large-scale-changes-incrementally-with-
branch-by-abstraction/

94
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Feature loggle

o INEETiX ' AMRREFEEEEFE L AR
® JZ/.» Feature branch B XX R3=?

o FERILEHETTE ERE Ul TR AN A

o HFEEHETHEI » &8 admin AJLUIRE S
2147 production B4R L JRIE




3. Code Review Policy

- FEH B project leaders RA] A commit/merge &
develop branch

. FHTE O 7 release team B UL EIE master branch o

- ELfth B EZ 4B topic branches > STTA R E pull

request * {5t code review & ' R EREA merge
# develop °

- 5140 : GitHub HY pull request A LA1E » 1% Ba#

E:

Ly




(200 @tomammessmasone -\l

€ > C ‘ Lﬂ hitps [/ /github.com/rails /rails /putl/ 30 QJ‘
*JiCoogle  meadTodwy | Readlater | wstapaper | Wog  KiFacesock 3 Twmer [k [Fremtr @comb Ofvancot JImmc Of FAMM ) AMDc » (] Other Bookmarks

4§ hower @) Dsshboar  Inbox @ Account Settings  Log Out

ithub
gmm Explore GitHd  Gist  Blog Mol Q- Search b

@ rails / rails @ Unwatch 4 Fork © 7780 [ 1322

Source Commits Network  Pull Requests (18)  Graphs Branch: master

TN chviseppstein s somecns 10 merge 5 commite <o R o NG #30

Discussion & Commits <> 3  Diff 5

_

. chriseppstein opened thes pull request September 19, 2010
Body attributes and some new Tag Helpers © 299 e

Having a consistent convention for body classes makes styling easier ) This approach also let's the body live in the -2 deletions
layout but still be modified by the template if necessary.

Al Pull Reguests

. . chriseppstein and jeremy are paric.pating In this pul! request

+ chriseppstedn added some commes December 21, 2010
759105c i New helper methods for morking with tog attributes:

dz99fzz | Make it easier to manage the body tog in the layout from tesplates.

ass7ain i Convert the default scaffold to use the body_tag helper.

January 10, 2011

0 Jeremy commenited

| Bke this idea (and | use a simiiar low-1ech helper) but I'm concemed It introduces a broad AP1 10r Such a simple 1ask. And the AP1 s all
a1 the view level despite baing request-wide state, S0 you can add atiributes in your controlier.

¢ chriseppsitedn commented January 10, 2011




GitLab

i about.gitlab.com

“i’ G'tl_ﬂb Products Services Company Community Blog Sign in

G

Open source software to
collaborate on code

GitLab offers git repository management, code reviews, issue tracking, activity
feeds, wikis. It has LDAP/AD integration, handles 25,000 users on a single server
but can also run on a highly available active/active cluster. A subscription gives
you access to our support team and to GitLab Enterprise Edition that contains
extra features aimed at larger organizations.

Features  Get a subscription -

nets acceptad mege request #40 at GrLab / gitla
atLab CE

els deleted branch ce 6 6 at Gt ab / gliiy

05 pushed 10 branch master at Cala niab-ee

mom cammis. Compare

. Ma ankovskl commented on issue §

GitLab is used in more than 100,000 organizations




@ gitlab.com ¢ ’T
5 matches | < | > | | Q branch @ | | Done |

Permissions

Users have different abilities depending on the access level they have in a particular group or project.
If a user is both in a project group and in the project itself, the highest permission level is used.

If a user is a GitLab administrator they receive all permissions.

Project
Action Guest Reporter Developer Master Owner
Create new issue v v v v v
Leave comments v v v v v
Pull project code v v v v
Download project v v v v
Create code snippets v v v v
Create new merge request v v v
Create new branches v v v
Push to non-protected branches v v v
Remove non-protected branches v v v
Add tags v v v
Write a wiki v v v
Manage issue tracker v v v
Manage labels v v v
Create new milestones v v
Add new team members v v
Push to protected branches v v
Enable/disable branch protection v v
Rewrite/remove git tags v v
Edit project v v

A cdol odoodos e Leos so o sosaesio ok s s



Android

® Repo is a repository management tool that
we built on top of Git

® Gerrit is a web-based code review system
for projects that use git

https://source.android.com/source/developing.html



/ working directory

git add

Edit the files using vim / emacs / etc.,

Stage the changes using git add

\*~ index

git commit

Common Commands
repo init

repo sync

repo start

git add

repo status

git commit

git branch

git branch [branch]
git checkout [branch]
git merge [branch]

git diff

git diff --cached

git log

git log m/[codeline]..

repo upload

initializes a new client

syncs client to repositories

starts a new branch

stages files

shows status of current branch
commits staged files

shows current branches

creates new topic branch

switches HEAD to specified branch
merges [branch] into current branch
shows diff of unstaged changes
shows diff of staged changes
shows history of current branch
shows commits that are not pushed

uploads changes to review server

\ Review the changes using repo status

Commit the changes using git commit

git diff

working directory

index

git diff --cached

working directory

index




Facebook

® http://phabricator.org/

—— E‘

o Differential 105
FI-;-\« ew Code My Eng Team
,‘L '_VI a}m;}all'legt = D9672 Remove ‘'welcome.html' config option Jun 23 2014, 8:22PM ©
: - Accepted - Reviewers: chad Author: ® epriestiey
03? Pholio
@ Review Mocks and Design D8685 Action submenus May 12 2014, 8:46 AM ©
Accepted - Reviewers: chad, btrahan Author: ® epriestley
ChatlLog
IRC Logs
Feed Needs Triaged
Review Recent Activity
T6157 Failing to parse patch with binary delta Mon, Sep 22, 2:52 AM

T6155 Panels should be simply hidden to users without the permissions to see Mon, Sep 22, 11:19 AM

NSO &= Dashboards

Host and Browse Repositories

Audit T6154 XHPAST fails to recognise some syntax errors Sun, Sep 21, 1:17 PM

=
2
i1
m Phriction
Wiki
=

Browse and Audit Commits &= XHPAST Assigned: joshuaspence
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A

4. Release branch!?

T 1B BT

K3, Continuous Deployment

AL NEEBE Release branch
BT E production kit

e B HAE R
A FEEF app store &

b
N

HEEIEER

Release branches




- X

7] %

x Z \'ﬁ:ﬁ%/ﬂljl‘tf

http://ihower.tw/blog/archives/7798

AN R BB 2 FHEE

’ '@gﬁi//ﬁ

[

—‘B%(}Fq:,';lj),,,ﬁjjﬁ %
+ EERE R - WR{E S 2 Cl B &8l
T EER (& - BRME 4> 2 & £l Staging Server i
7 AN AR
- {5 ] Github flow BI5% @ FE:E (A feature branch #B
A L b ClI #0 staging server IRiE
- I 2R CMake % » B—1E next(staglng) branch
EFHRES Cl > i5{E branch & [E master
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B H = E I HERC

® Scrum (f iteration FiZEEHR)
o [LEXE SIEMCA release branch HY Git flow
e Kanban (% iteration (%518 Hp)
o [LEE A Github flow JRFZE




Part2

TL;DR /45

e Github flow 3¢ Gitflow —_i¥E—

® desktop/mobile software

H Gitflow

o TBHEEEHIMRIE . A Gitflow

S8 2 FE 1 BY Web app: FF

Github flow
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22 an

http://ihower.tw/blog/category/git

nttp://pragprog.com/screencasts/v-jwsceasy/source-control-made-easy

http://www.youtube.com/watch?v=4XpnKH|Aok8 Linux FiE7%

http://www.softdevtube.com/2013/02/05/advanced-git/

http://git-scm.com/book

Git from the bottom up
http://ftp.newartisans.com/pub/git.from.bottom.up.pdf

Version Control with Git, O'Reilly

http://nfarina.com/post/98685 | 6270/git-is-simpler

http://think-like-a-git.net/sections/graph-theory.html
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http://www.youtube.com/watch?v=4XpnKHJAok8
http://www.softdevtube.com/2013/02/05/advanced-git/
http://git-scm.com/book
http://ftp.newartisans.com/pub/git.from.bottom.up.pdf
http://nfarina.com/post/9868516270/git-is-simpler
http://think-like-a-git.net/sections/graph-theory.html

- Git in Practice, Manning

» https://peepcode.com/products/git
* https://peepcode.com/products/advanced-git

* Git Internals, Peepcode

* Pragmatic Version Control Using Git, Pragmatic
* Pragmatic Guide to Git, Pragmatic

* Continuous Delivery Ch. 14

* https://www.atlassian.com/git/tutorials/comparing-
workflows

» https://guides.github.com/introduction/flow/index.html
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